Introduction
Strongyloidiasis can occur without any symptoms or as a potentially fatal hyperinfection or disseminated infection. The hyperinfection syndrome reflects massive infection with Strongyloides stercoralis with widespread dissemination of larvae throughout the body. Although most patients with autoinfection do well if properly treated, the prognosis in patients with hyperinfection is poor unless the disease is diagnosed and treated early. The clinical diagnosis is often delayed because the clinical and radiographic findings are nonspecific. 1 Immunosuppression, either iatrogenic (for example, use of systemic corticosteroids for chronic obstructive pulmonary disease or asthma, systemic lupus erythematosus, rheumatoid arthritis) or due to intercurrent illness such as HIV infection and organ transplantation, can increase the risk of hyperinfection syndrome in patients with strongyloidiasis. 2 Strongyloides stercoralis hyperinfection is rarely seen in patients infected with HIV. Hyperinfection syndrome is caused by the enormous multiplication and migration of infective larvae, especially in an immunosuppressed state, due to the peculiar but characteristic features of autoinfection, hyperinfection syndrome involving only pulmonary and gastrointestinal systems. 3 
Case Report
A 41-year-old Caucasican woman living with HIV, CD4 count of 34 cells/mm 3 , and viral load of 550.000 copies/mL was evaluated in the emergency department, complaining of fever, cough, and dyspnea. Upon her admission, the patient appeared to be severely ill. Physical examination of lungs revealed bronchospasm. A chest X ray revealed a bilateral interstitial infiltrates normally linked with Pneumocystis jiroveci pneumonia (PCP). Her medical history included the opportunistic infections, toxoplasma encephalitis and PCP, but she had not been undergoing antiretroviral treatment. Prior to her admission into our hospital, the patient had been examined by 3 different physicians. Because of the persistent nature of her cough, she primarily consulted a general hospital where she was given a cough suppressant. However, after 48 hours of having fever of 38 C, the patient was attended in her home by the emergency services and diagnosed with acute tracheobronchitis caused by the inhalation of a variety of bronchodilators.
Before the disease could progress to the point of dyspnea, she consulted a hospital specializing in pulmonary conditions where she was suspected of having PCP. She was then treated with trimethoprimsulfamethoxazole orally. However, due to acute exacerbation of the pulmonary symptoms and the lack of improvement in the patient's state, she was accompanied by her family to the ''Francisco J Muñ iz'' Hospital for Infectious and Tropical Diseases. We decided to continue with the trimethoprim-sulfamethoxazole intravenously treatment but with the addition of corticoids.
Eggs as well as filariform larva from the S stercoralis were observed in a respiratory sample taken from an HIV-infected patient with respiratory disorders, obtained by means of bronchoalveolar lavage (BAL). The sample was centrifuged and wet mount preparations were made from the obtained concentrate. Using varying microscopic lens magnifications, an abundance of rhabditiform and filariform larvae, as well as a small number of S stercoralis eggs, were found within it (Figures 1 and 2) .
After having found the parasitic larvae and eggs in the sample obtained from the BAL, it was clearly established that the patient had S stercoralis hyperinfection. Despite the early microbiological diagnosis, the patient shortly died from respiratory failure. Because of her rapid fatal deterioration, it was not possible to detect the parasite in the fecal matter and what is more, we were also unable to perform an autopsy due to family opposition.
Information provided by her direct family allowed us to discover that the patient had resided in the province of Corrientes, situated in the northeast of Argentina, one of the strongyloidiasis-endemic regions. The patient had only completed primary education and during the 30 years in which she lived in Corrientes, she lived in unsafe accommodation, with earth floor and without suitable drinking water. She also did not have a suitable or sanitary bathroom and so human waste was left on the floor and what is more, the patient was also said to have habitually walked barefoot on the same floor which was, as previously stated, abundant with this human waste.
Discussion
Strongyloides stercoralis hyperinfection is generally a fatal condition as is it normally associated with immunosuppression. Thus, the epidemiological risk factors, such as residing in or having traveled to an endemic region, walking barefoot in unhygienic areas, poor sanitary conditions, low level of education, and so on, should always be considered and suspected when dealing with HIV-positive patients or those undergoing immunosuppressor treatment. 2 Early diagnosis and therapy are the main determinants of the outcome of the patient, although few patients living with HIV/AIDS are reported to have developed S stercoralis hyperinfection. Although these findings contradict the idea that cellular immunity is solely responsible for protection against Strongyloides, the relative absence of results with regard to people living with AIDS may in fact reflect underdiagnosis or unreported cases of disease. 3 However, what is apparent is that this infection is still more common in immunocompromised individuals. Because the consequences of S stercoralis hyperinfection are so grave, aggressive evaluation or pre-emptive treatment should be instituted in HIV-infected patients exposed to regions endemic for the disease, even without identification of the specific parasites in stool samples. 4 Diagnosis in this case was made using unstained wet mounts from a BAL, which itself is rather unusual and uncommon. This case demonstrates the importance of carefully examining the epidemiologic history of the patient when dealing with one who is immunocompromised with HIV. This patient was consulted by 3 different medical professionals over a 5-day period before coming to the J Muñ iz Hospital, and at the moment of diagnosis the infection had already progressed so considerably that it inevitably resulted in fatality. The outcome may very well have been different had the patient been admitted to hospital earlier, perhaps when she first visited a doctor, thus allowing the diagnosis and treatment of the infection with sufficient time.
The S stercoralis lifecycle encompasses both freeliving and parasitic stages. Adult female worms parasitizing the human small intestine lay eggs in the intestinal mucosa that hatch into rhabditiform larvae, which are shed in the stool. In the environment, under warm moist conditions that often characterize the tropical and subtropical areas where S stercoralis is endemic, rhabditiform larvae can become infective filariform larvae. However, some rhabditiform larvae transform into invasive filariform larvae before being excreted. As such, they are capable of reinfecting the host by invading the intestinal wall or the perianal skin. 5 This autoinfective cycle can occur at a low level throughout infection and allows subsequent generations to persist in the host indefinitely. However, S stercoralis is capable of transforming into a fulminant fatal illness under certain conditions associated with a compromise of host immunity. 6 Hyperinfection describes the syndrome of accelerated autoinfection, generally due to defects in cell-mediated immunity. Parasitologically, the distinction between autoinfection and hyperinfection is quantitative and not strictly defined. 1 Development or exacerbation of pulmonary symptoms is seen, and the detection of increased numbers of larvae in sputum and/or BAL is the hallmark of hyperinfection. Larvae in nondisseminated hyperinfection are increased in numbers but confined to the organs normally involved in the pulmonary autoinfective cycle (ie, gastrointestinal tract, peritoneum, lungs). 2 Sputum or BAL may demonstrate filariform or rhabditiform larvae and even, occasionally, eggs. 1, 7 These findings suggest that filariform larvae develop into adults in the lungs and a new generation of rhabditiform larvae are then produced locally. 3 This hypothesis is supported by reports of adult parasites being expectorated post-treatment and autopsy studies showing adult worms in lung tissue. 1 Strongyloidiasis, a disease recognized as a potentially fatal parasitic infection in immunocompromised patients, is becoming a major concern in many endemic regions of Latin America such as in the northern tropical area of Argentina. Parasitologic diagnosis of S stercoralis hyperinfection is relatively straightforward, given the high numbers of larvae that exist in stool and, usually, sputum. 7 Although AIDS has been associated with hyperinfection, the number of reported cases is much less than the overlapping endemicities of these conditions would predict, it therefore does not challenge the notion that any individual with risk factors for acquiring S stercoralis infection who is diagnosed with HIV-1 should be screened. 8 Because of the longevity of the parasitic infection, even remote histories of travel or residence in places where the disease was considered endemic decades ago, that is, northeastern Argentina, should prompt screening. HIV-positive individuals coinfected with S stercoralis should be treated with conventional doses of anthelmintics to prevent hyperinfection. 9 
